This study explores the relationships between, and perceptions of, various exercise motivations and exercise adherence. The application of self-determination theory to exercise motivations research has demonstrated the importance of intrinsic motivations, however, the influence of extrinsic motivations has not been thoroughly examined. This study placed exercise motive perceptions along the Organismic Integration Theory's (OIT) spectrum of motivations, and identified associations between those interpretations and exercise adherence. Participants (812 college students) completed an online survey detailing their exercise motivations and participation. The Exercise Motivations Inventory-2 (EMI-2) was used to measure exercise motivations, and participants provided open-ended explanations for their ratings of each motivational subconstruct. Total exercise scores were calculated by assigning MET values to exercise bouts using the Leisure Time Exercise Questionnaire. Multiple regression analyses revealed stress management, enjoyment, competition, and weight management as predictors of exercise, and appearance as a negative predictor for females.
INTRODUCTION
The World Health Organization (WHO) reports that 1 in 4 adults, and 80% of the world's adolescent population are not sufficiently physically active (WHO, 2016) . In 2014, the U.S. Center for Disease Control's State Indicator Report on Physical Activity reported that half (52%) of U.S. adults met the CDC's 2008 guidelines for aerobic activity (Centers for Disease Control and Prevention, 2014). Within the college/university demographic, studies have reported very low physical activity patterns across the globe such as in Australia (67% having low levels of PA) and the United Kingdom (73% male and 79% female not meeting PA guidelines), and research has identified higher levels of physical inactivity in developing countries as compared with North-Western Europe and the United States (Plotnikoff et al., 2015; Haase et al., 2004 ; Australian Bureau of Statistics, 2012). In the U.S., the American College Health Association National College Health Assessment II (ACHA-NCHA II) found that only 47.4% of college students met the CDC's guidelines for physical activity (ACHA, 2012). Concern over this low proportion of active citizens due to the known health risks associated with inactivity, have led to an insurgence of research related to exercise motivations. This study's purpose is to add to the significant body of exercise motivations research by examining how motivations influence the exercise behaviors, and how motives found to be influential are interpreted by college students.
Prominent among the exercise motivations literature is the examination and application of self-determination theory (Deci and Ryan, 1985; Ryan and Deci, 1980) . Self-determination theory grew from earlier work on intrinsic and extrinsic motivations, and posits that people are inherently self-motivated and persistent, however three major needs (competence, relatedness, and autonomy) must be met for sustained commitment (Deci and Ryan, 2002) . True intrinsic motivation, characterized by enjoyment and interest, has been demonstrated to be strongly associated with sustained exercise patterns (Markland and Tobin, 2010;  McDonough and Crocker, 2007; Thøgersen-Ntoumani and Ntoumanis, 2006). Extrinsic motivations for exercise, which include all motivations that do not fit with the above definition of intrinsic motivation, have received less research attention and are less well understood. Some studies have found extrinsic motivations to have little to no association with, or to be negatively associated with exercise commitment (Ingledew and Markland, 2008) ; however recent work has brought attention to the inherent complexity of extrinsic motivations and called for further examination (Teixeira et al., 2012) .
Considering the nation's current low physical activity rates, it is likely that many people do not associate true enjoyment with exercising, or feel true competence and autonomy over their exercise goals; and therefore exercise for other, more extrinsic goals. Previous research has demonstrated this to be true within the college student demographic, where motives such as improving one's appearance, ill-health avoidance, and weight management have been rated higher than enjoyment (Kulavic et al., 2013) . Moreover, Ednie and Stibor (2016) found these extrinsic motives to be rated consistently high, even within groups that demonstrated the highest levels of fitness. This study responds to the need for more research to understand the complexities associated with extrinsic motivation.
The Organismic Integration Theory (OIT), developed by Deci and Ryan (1985) as part of self-determination theory, outlines four different forms of extrinsic motivation, each representing a different level of autonomy: external regulation (e.g. satisfying external demands or obtaining external rewards); introjection (e.g. avoiding guilt or to gain pride); identification (accepting exercise for its importance); and integration (assimilating the identified regulations as they align with ones values and needs). Although the extrinsic motivation types do not represent a continuum (i.e. one does not need to progress through each to develop intrinsic motivation), they can develop into more self-determined, intrinsic motivations (Deci and Ryan, 2000) . For example, a person could begin exercise because of an external regulation (e.g. a reward), and their positive exercise experiences could allow them to develop interest and enjoyment in exercise, causing an orientation shift to a more intrinsic motivation. This shift to a more intrinsic motivation has been named "internalization", and studies in school-based behavior have documented improvements in engagement and performance as an extrinsic motivation becomes internalized (Connell and Wellborn, 1990; Miserandino, 1996; Ryan et al., 1997) .
Extrinsic motives are inherently complex, and asking study participants simply to rate the influence of a particular motive causes diverse meanings to be grouped as one. In their systematic review of the research applying self-determination theory to exercise, Teixeira et al. (2012) emphasized the importance of understanding how extrinsic motivations are interpreted. They provided an example of how a participant who indicates they are highly motivated for appearance reasons (extrinsic motive) could strive to seek praise from a partner (controlled motivation) and/or could personally value a fit appearance (this would be a more autonomous and internal motivation). Also, a few studies, contrary to most, have identified positive relationships between introjected regulations, which are extrinsic motivations to avoid guilt or improve selfesteem, and sustained exercise behavior (Duncan et al., 2010; Wilson et al., 2004) , however, qualitative data explaining such associations is very limited. Moreover, studies examining the internalization process within the context of exercise are lacking. The purpose of this study is to explore the meaning behind exercise motives that are found to be predictive of, or are rated highly as important for exercise adherence.
METHODS

Participants
Participants were undergraduate students, recruited from an undergraduate general education health and fitness course, who completed the study as an option to obtain course credit. Participants (N=812) were split nearly equally for gender, and ranged in age from 17 to 42 although the bulk were traditional aged college students (M=19.08, SD=1.83). The sample provided a complete range of how physically active the participants considered themselves to be, yet the bulk (78%) of participants reported spending very little money ($25 or less) on exercise and related equipment per month (table 1) .
Procedures
The online survey was administered via the course website using Qualtrics Online Survey Software, after permission was obtained by the college Institutional Review Board. The survey inquired about student demographics, exercise patterns and experiences, and exercise motives. An adapted version of the exercise motivations inventory-2 (EMI-2) was used to measure exercise motives and to seek participants' explanations for their motive ratings.
Measures
Total exercise scores
A series of survey questions inquired about the participants' exercise patterns within the past week, and within an average week over the past year. Exercise frequency and duration were recorded, and an adapted version of the validated Leisure Time Exercise Questionnaire (LTEQ) was used to measure exercise patterns (Godin and Shepherd, 1985; Jacobs et al., 1993) . Participants also characterized their exercise bouts using the Borg measure to further ascertain exercise intensity (Borg, 1982; Scherr et al., 2013) . A total exercise score was calculated by weighing and summing the participants' moderate and strenuous frequency dimensions by the associated MET value (metabolic equivalent of physical activity in multiples of resting oxygen consumption). Moderate and strenuous bouts of exercise lasting at least 20 minutes were multiplied by 5 (moderate) and 9 (strenuous), and added to identify a total exercise score, consistent with methods used by Wilson et al. (2004) . The reported exercise patterns were also compared with the 2011 ACSM exercise recommendations for fitness (Garber et al., 2011) to determine whether participants met the recommended activity levels.
Exercise motivations analysis
The Exercise Motivations Inventory-2 was adapted and used to measure the participants' exercise motivations (Markland and Ingledew, 1997) . The EMI-2 comprises 14 sub-scales of motivations including psychological, social, health, and physical components. The EMI-2 has been validated, has demonstrated the ability to differentiate between motivational components, and has been applied in a variety of studies (Kilpatrick et In order to gain perspective on the different meanings participants associate with each motivational construct, participants were asked to explain the reasons for their ratings, in open-ended question format, for each of the 14 motivational constructs within the EMI-2. The descriptive responses were open-coded and response categories were developed for prominent explanations for each motivational construct following methods outlined by Elliott and Timulak (2005) . Open-ended responses that were mentioned by at least 10 participants were included in the results.
Analysis
The data were screened for missing values, outliers, and evaluated for conformity with the assumptions associated with multiple regression analysis. Linear multiple regression analyses were used to analyze the relationships between exercise motives and total exercise scores. Separate multiple regression analyses were conducted to predict the exercise behavior consequences of motives dependent on gender. One-way analyses of variance (ANOVA) tests with Tukey's Honestly Significant Differences (HSD) tests for multiple comparisons (or chi-square (c 2 ) where applicable) were used to identify differences in motive ratings and open-ended motive explanations based on total exercise scores.
RESULTS
Total exercise scores
The total exercise scores (table 2) were higher for male as compared with female participants, and significantly correlated (r= .41, p<.001). Comparison of the participant-reported exercise patterns to the ACSM's 2011 exercise recommendations for healthy adults (Garber et al., 2011) revealed 57% percent of the total sample maintained habits that met the guidelines, where male and female patterns were nearly even at 58% and 57% for male and female participants, respectively.
Exercise motive ratings
Overall, positive health and appearance were the two top-rated motives for exercise, both with mean ratings above 4 on a 5-point scale (4.28 and 4.09, respectively). Weight management and ill-health avoidance followed, with mean ratings above 3.5 (3.88 and 3.78, respectively). Conversely, competition, affiliation, and social recognition were the lowest-rated motives, all with means below 3.0 on the 5-point scale (table 3) .
Male and female ratings differed across 11 of the 14 motives. Female participant ratings of the health, fitness, appearance, revitalization, and stress management motives were significantly higher than male ratings. Mean male participant ratings were higher than those of females for enjoyment, challenge, competition, and social motives.
Exercise motives and total exercise scores
The multiple regression model with all motives as predictors of total exercise scores was completed for the whole sample, and repeated for males and females, separately. The total sample regression showed the motives predicted a significant proportion of variance in total exercise scores, where the model produced R 2 =0.12, F (14, 647) = 6.15, p<.001. As detailed in table 4, the stress management scale had a significant positive regression weight for male participants; and the revitalization, weight management, and fitness scales had significant positive weights for females (indicating participants with higher scores on these scales were expected to have higher total exercise scores, after controlling for other variables in the model). Female ratings of the appearance motive had significant negative weight, indicating that after accounting for the other motive rating scores, female participants with higher appearance rating scores were expected to have lower total exercise scores.
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Exercise motive explanations
The open-ended explanation codes for each motive provided further context for the ratings. The most prominent codes for several of the motives reflected the opposite extremes of exercise experiences; for example 46% of respondent explanations for enjoyment as a motive were that exercise is fun, enjoyable, they like it (an intrinsic perspective); while 32% explained exercise is not enjoyable (state of amotivation). In addition to these opposite extreme explanations, many respondents described the motives in such a way that provides insight into the extrinsic motivation spectrum, as well as complexities within intrinsic motivations (table 5) .
Exercise code patterns based on total exercise score
In order to identify patterns in exercise motive codes according to total exercise scores, chi-square tests were completed using the codes and total exercise scores corresponding to: 1) participants who did not meet ACSM recommendations for physical activity (this also represented the 1-49 th percentile of total exercise scores); 2) 50 th -75 th percentile of total exercise scores; and 3) 76 th percentile of total exercise scores and above. Very few differences between these three groups were identified in the frequency of exercise motive code responses. The differences that did occur reflected the enjoyment, challenge, and competition motives.
For the enjoyment motive codes, a greater proportion (45%) of participants who indicated they do not find exercise enjoyable were in the group who do not meet the ACSM recommendations (c 2 (6, N=172) =12.93, p=.04). With respect to the challenge motive explanations, a greater proportion of the participants in the 76 th percentile and above group (47%) stated that they push themselves to improve as compared with the other two groups (c 2 (8, N=170) = 17.28, p=.03). For the competition motive, a greater proportion of the 76 th percentile and above group (43%) indicated that they were competitive, as compared with the other groups (c 2 (8, N=186) = 33.70, p=.00).
DISCUSSION
The study provides insight about the relationships between various exercise motivations and exercise adherence, and how motivations are perceived within a large sample of college students. The results also shed light on differences between how male and female participants are motivated for exercise. The participant ratings of each motive gave context as to the importance of the motives for the whole college sample, as well as for males and females, separately. The EMI-2 motives were analyzed to identify which motives predict exercise adherence. . The regression analysis revealed enjoyment as a predictor of total exercise scores for the whole sample, but not a significant predictor for male or female groups independently. The mean rating for enjoyment was 3.3 on the 5-point scale and was higher for male than female participants. Enjoyment was rated lower than the other health, appearance, and self-determined motives, and only higher than the most typically externally regulated and introjected extrinsic motives such as competition and social recognition. The bulk of participants provided straight enjoy/do not enjoy statements for their open-ended explanations. However, 9% of participants explained that they enjoyed only particular exercise activities, indicating they may only feel an intrinsic motivation for exercise given specific contexts. Also, nearly 13% of respondents explained that they enjoyed the benefits (most stated improvements to their bodies) of exercising, which, given the context of their explanations, tended to be more of an introjected interpretation. A greater proportion of those who do not enjoy exercise tend not to maintain the ACSM's exercise recommendations for health. Considering the association between exercise enjoyment and adherence, further research into the difference found in this study between how males v. females enjoy exercise is needed.
Although their mean overall ratings were not exceptionally high (at 3.6/5), both stress management and revitalization were significant predictors of total exercise scores. The open-ended explanations for these ratings were straightforward, representing attitudes about exercise -either positive, negative, or denying the benefit (i.e. statements about not being stressed in the first place). In general, it appears that participants who experience a sense of stress management and/or revitalization from exercise, experience them as integrated, or even intrinsic motivations.
Health-focused motives
Three of the 14 exercise motives reflected health: health maintenance; ill-health avoidance; and health pressures. None of these motives were significant predictors of total exercise scores. The mean ratings for health maintenance and ill-health avoidance were within the top five most highly rated motives, and health pressures was the lowest rated of all the motives with the majority of open-ended responses being that health pressures were not applicable. The health maintenance and ill-health avoidance explanations contained a series of interpretations that spread across the types of extrinsic motives for exercise. The most common explanation (35% of responses) for positive health was that exercise makes participants feel good, which aligns with integrated, or intrinsic motivation. Over half of the explanations for ill-health avoidance, and 28% of those for positive health were statements about wanting to be/stay healthy. These explanations could represent identification-type extrinsic motivations, which incorporate a conscious valuing of exercise, however, the contexts tended to be non-committal, meaning many of the participants who gave this explanation did not demonstrate healthy exercise behaviors. Another 20% of participants also provided statements about the importance of exercise for health for each the positive health and ill-health avoidance motives. Those explanations were even less committal, and most likely represented a more externally regulated motivation (i.e. they are aware that exercise is important, but do not act on it). This range in interpretation across several (external regulation, identification, integration-intrinsic) types of motivation suggests that health-related exercise motives are complex, and raises the possibility that a process of internalization could occur as suggested by Ryan (1995) . Participants who at first have externally regulated health-based motives can gradually develop a more integrated association, if their external regulations are not overly controlling.
Appearance and weight management
The results provided insight into and raise further questions about how appearance and weight management motives influence exercise behavior. The mean rating scores for both motives were high (near or above 4 out of 5) with female ratings higher than male. However, the regression analyses identified a notable difference between how weight management and appearance predict exercise behavior for female participants. Weight management was a positive predictor for the sample as a whole, and for the female-only group. Appearance, however, was not found to be a significant predictor for the whole sample, and results indicated it was a strong, negative predictor of total exercise scores for the female-only group. The regression results predicted every one-point increase in appearance motive ratings associated with a five-point decrease in total exercise scores for females. The open-ended explanations for appearance were more complex than for weight management, where weight management explanations were more factual (i.e. weight is a struggle, need to watch weight, I'm a good size, trying to gain weight) as compared with the appearance explanations, which reflected a greater spread across the extrinsic motivations, including aspirations to look better, wanting to gain confidence, and appreciating how exercise makes one look and feel better. The difference in how appearance and weight management were explained, and the striking difference in their relationship with exercise adherence for females in particular, warrant further research.
Challenge and competition
Competition was found to be a positive predictor of exercise adherence for the sample as a whole. The mean ratings for both challenge and competition motives were mid-range (3 on the 5-point scale), however male participants rated both motives significantly higher than females, especially the challenge motive, where female ratings were nearly a full point lower on the 5-point scale. The open-ended explanations for both of these motives represented only the motivational extremes -containing integrated/intrinsic explanations such as challenge is fun/engaging, and I am competitive; and amotivated explanations, such as I'm not competitive/don't enjoy challenge. A significantly greater proportion of the participants most committed to exercise (76 th percentile and above on total exercise scores) provided the more integrated/intrinsic explanations; I push myself to improve, and I am competitive. The results for challenge and competition lacked the spread of explanations across types of extrinsic motivation, and therefore may not support the process of internalization as was discussed for the health-focused motives. Overall, the results indicate that challenge and competition are embraced mostly by individuals who are already committed to exercise. As such, it is concerning that 46% of the competition explanations by female participants were that they are not competitive.
Other motives representing OIT extremes: nimbleness, strength & endurance, affiliation and social recognition The explanations for nimbleness, strength & endurance, affiliation and social recognition represented the integrated and amotivated extremes with either integrated explanations (such as exercise is a great way to spend time with friends) or amotivation explanations (such as not in it to impress others/don't want the attention). Strength & endurance was the highest rated of all motives and a predictor of exercise for female participants. Affiliation and social recognition were rated notably lower at below 3 on the 5 point scale (although males rated them more highly as compared with female participants). Even though the ratings for these items differed, their lack of predictive association with exercise scores (with the exception of strength
